Health Resources and Services Administration (HRSA) and other organizations fund local, regional, 20 and now national 15, 21 faculty development activities in teaching skills for internal medicine. Funded by the HRSA (1997) (1998) (1999) (2000) (2001) (2002) , the General Internal Medicine Faculty Development Project: Generalist Faculty Teaching in Ambulatory Settings, led by the General Internal Medicine Generalist Education Leadership Group (GIMGEL), a collaborative group with sponsorship from all major organizations within internal medicine (see acknowledgements), recently completed a national program for faculty development in ambulatory care teaching skills. 15, 21 This program provided a forum to teach faculty teams recruited from U.S. teaching hospitals how to train and support their community-and hospitalbased ambulatory preceptors.
To evaluate the success of these teams, we conducted a prospective follow-up study. Our purpose was to: 1) assess whether these teams implemented local faculty development activities; 2) identify factors associated with successful implementation; 3) describe the characteristics of implemented faculty development projects including the numbers and types of faculty trained; and 4) assess the costs to the HRSA per project implemented and faculty member trained.
METHODS

Skills Development Conference Intervention
Teams of clinician-educators were invited to attend three separate 3-day conferences focused on faculty development in ambulatory teaching skills. 15 The GIMGEL program conferences were designed to deliver important content and skills training that would support the goal of having each team implement local faculty development activities to train additional local clinician-educators. Each conference included: 1) plenary presentations by experts in teaching skills; 2) protected time for teams to meet and plan their future faculty development project at their individual institutions; and 3) workshops. The workshops focused on four areas: specific teaching skills; teaching others to teach; recruiting and maintaining community-based preceptors; and designing, implementing, and evaluating faculty development activities. A more detailed description of the content of the conferences has been published previously. 21 Conferences were held in Tampa 
Participant Teams
Based on a review of the faculty development and continuing medical education literature, 15 a team approach was utilized. We believed training teams would have a greater and more lasting impact on local faculty development efforts. Applicants were required to submit a description of their team and a plan for a faculty development project at their institution. To promote successful implementation of projects and a focus on improving ambulatory and community-based teaching, each faculty development team was asked to include an institutional leader, an educational program leader, and a community-based teacher. Members of the GIMGEL Group and faculty with expertise in teaching skills and faculty development peer reviewed applications to confirm appropriate team composition and that the goal of promoting ambulatory and communitybased teaching was met. Participating teams were encouraged to conduct a needs assessment prior to attending the conference. A total of 110 teams of 3 to 5 physicians (478 participants) were funded to attend the conferences.
Study Design
We conducted a prospective observational cohort study to assess the accomplishments of the 110 participating faculty development teams. Each team member completed a questionnaire during the conference (baseline) and these data were aggregated at the team level. The team leader completed follow-up surveys at 6-month intervals from 6 up to 24 months. Teams attending the first conference (Tampa) were followed up for 24 months. All other teams had 18 months of follow-up. The study was exempted from review by the Institutional Review Board at Johns Hopkins Bayview Medical Center.
Baseline and Follow-up Survey Content
Baseline data from team members included: protected time or salary support for the faculty development project, funding for their teaching skills faculty development project, whether a needs assessment had been performed, percentage of time spent in teaching and clinical activities, self-rated likelihood of team success (Likert scale), and prior teaching skills training (assessed using an instrument that listed 24 discrete teaching skills, focused on ambulatory teaching).
Survey data were linked to information about individual teaching hospitals obtained from the Association of Professors of Medicine (APM), the American Hospital Association (AHA), the HRSA, and a previous national survey of the prevalence of faculty development. 22 These data identified whether the team's teaching hospital had a primary affiliation with one of the 126 U.S. medical schools (university hospitals) as defined by the APM, rural or urban location, current institutional HRSA funding for teaching skills faculty development in internal medicine, and whether the institution had ongoing faculty development at baseline. Data were available for 387 teaching hospitals, allowing for comparison of the characteristics of those who did and did not participate in the GIMGEL program. Follow-up surveys collected information on team process issues including team membership turnover, number of team meetings, protected time for faculty working on their faculty development project, receipt of institutional or external funding, salary support, support by supervisors/ institutional leaders, identification of dedicated support staff, and instructors with appropriate expertise. Teams reported their progress in implementing and evaluating their faculty development project.
Baseline and follow-up surveys were developed by the evaluation team (JMC, TKH, DEK). Surveys were pilot tested with members of the GIMGEL Group.
Outcomes
Our primary outcome was whether or not the teams reported implementation of their faculty development projects. At each follow-up period, teams responded to the following question: "Please rate the degree to which the following tasks have been accomplished," with responses on a Likert scale from 1 = not at all accomplished to 5 = completely accomplished . The individual tasks included performed needs assessment, developed objectives, determined intervention strategy/educational methods, developed implementation plans, pilot tested intervention, and, most importantly, "implementation of at least one cycle of your project is complete," our primary measure of success. This outcome, reported on each follow-up survey, was recoded as a dichotomous variable, positive when the team leader reported that implementation had been completely accomplished. Data from each survey were combined to create a time-dependent dichotomous outcome variable. In addition to the face validity of this measure, implementation was also highly associated with other measures of success including "Please rate the degree to which your group has accomplished the original or revised objectives of your plan" ( χ 2 = 39; P < .001) asked at the end of follow-up, and also with accomplishing the subtasks of developing objectives and pilot testing of the intervention. Secondary outcomes were assessed for teams that were successful in implementing their faculty development project. For these teams, we assessed the teaching skills topics covered, teaching methods used, and the evaluation techniques used. Other secondary outcomes included the number and type of faculty members trained and any resulting scholarly activities including conference presentations or publications.
Analysis
We used Kaplan-Meier analyses to account for differing amounts of time-to-implementation and the different times of follow-up. We used logrank tests to assess the association of institutional factors (university hospital, number of faculty in the department of medicine, and rural or urban location) and team member factors (number of team members, percent effort in clinical and teaching activities of team members, amount of prior training in teaching skills, and self-rating of the likelihood of success, having dedicated support staff, and instructors with appropriate expertise) with time to successful implementation.
We also used logrank tests to assess whether team process factors within the first 6 months of follow-up were associated with successful implementation. Because process variables (e.g., number of team meetings) achieved in the first 6 months after training and reported on the first outcomes assessment survey at 6 months were strongly correlated with those reported later in follow-up, we used these process variables for all analyses. For example, number of team meetings by 6 months was strongly associated with number of team meetings between 6 and 12 months ( χ 2 = 43; P < .001). In addition to the Kaplan-Meier analyses, sensitivity analyses with χ 2 and Pearson's χ 2 tests for trend were also used to assess associations as appropriate, with similar results (data not shown). Because many of the factors associated with implementation were highly correlated and had complex interactions with the outcome, we were not able to construct multivariable models.
Open-ended Questions
Final surveys (18 and 24 months) included open-ended questions that asked participants to identify barriers to implementation of their team's faculty development project, benefits gained from involvement in the GIMGEL faculty development project, and how the GIMGEL Faculty Development Project could have better supported their team in accomplishing their project. Three researchers analyzed the open-ended responses (RBL, TKH, DEK). Each independently reviewed all comments to identify themes. Consensus was reached by comparison and discussion. The entire research team checked the analysis for relevance and consistency.
Cost to HRSA
We assessed the cost-effectiveness of the national faculty development conferences from the perspective of the funding agency, HRSA, for this specific project. Total costs were defined as total cost to plan, implement, and evaluate the national faculty development conferences. Effectiveness was defined as cost per successfully implemented project, and also as cost per faculty trained at longest follow-up available. Because we took the perspective of the HRSA, our cost analysis specifically includes the cost of the conferences and the evaluation, but does not include costs to participating institutions nor any cost shifting from other institutional resources or external funded programs. Specifically, the analysis does not include costs that might have been incurred by participating teams' use of funds from concurrent HRSA institutional grants.
Loss to Follow-up, Missing Data, and Follow-up Times
Multiple attempts were made to contact teams that failed to return follow-up surveys at the defined 6-month intervals and encourage them to respond. At the end of the study, we were able to contact 6 of the 7 teams who had not returned any follow-up surveys. Five of these teams had completely disbanded and had not accomplished their objectives, and 1 team had only partially implemented its project. Thus, for teams with no follow-up, we assumed that they had not implemented at least one cycle of their faculty development project. To assess for bias introduced by this assumption, the analyses were conducted excluding these teams, and the results were similar to those presented in this article.
RESULTS
The overall response rate (at least one survey returned during follow-up) was 94% (103/110), and averaged 80% for each 6-month interval. The average follow-up time was 18 months, with a cumulative total of 1,986 months of follow-up collected for the 110 teams.
Differences Between Participating and Nonparticipating Hospitals
Compared with the 277 teaching hospitals with medicine residency programs that did not participate in the GIMGEL program, the 110 teaching hospitals of the participating faculty development teams were more frequently university hospitals (52% vs 23%; P < .05). Participating hospitals were more likely to have ongoing faculty development (48% vs 34%; P = .03). Also, participating hospitals were more likely to have ever had HRSA funding for faculty development in primary care compared to nonparticipating hospitals (32% vs 23%; P < .05).
Participant and Participating Team Characteristics and Processes
Most teams were from urban teaching hospitals with larger medicine faculty ( Table 1 ). The team members' mean percent effort in clinical activities was 43% and mean percent effort in teaching activities was 26%. Almost all teams reported some prior training in teaching skills. At the time of their initial national teaching skills conference, 56% percent of the teams believed that they were "highly likely to succeed" (5 on a 5-point Likert scale) in their teaching skills faculty development project.
Process Factors During First Six Months
By 6 months of follow-up, about half the teams had conducted a needs assessment (52%). Most (63%) had met more than once to plan their project and two thirds of teams had retained their team membership. A minority of teams reported receiving funding (internal, 29%; or external, 10%), salary support (31%), or protected time (37%) for their faculty development project by 6 months.
Implementation Rate and Factors Associated with Implementation of Faculty Development Projects
By the end of follow-up, 59 (54%) of the 110 teams reported successfully implementing their faculty development project. Cumulative success rates in Kaplan-Meier analysis at 6,12,18, and 24 months were 22%, 36%, 50%, and 54%, respectively.
Factors associated with completely accomplishing implementation included being from a teaching hospital with a large number of faculty (>75), baseline team rating of their likelihood of success high, protected time for team members, more frequent team meetings, and stability of the team (Table 2 ). In general, the presence of funding (ever having HRSA funding, concurrent HRSA funding, internal or external funding for the project) increased the rate of implementation, but no single factor reached statistical significance. A summary variable combining these sources of funding was significant (logrank, 4.4; P = .04). The greatest difference in success during follow-up was seen between teams that had held two or more meetings by 6 months, compared with those that had held less than two team meeting by 6 months (73% vs 26%; logrank, 15; P < .001).
Because teams from smaller departments of medicine ( N = 33) were less likely to have implemented their faculty development project in teaching skills, we conducted a secondary analysis to assess factors more prevalent among these teams that may have mediated this difference. We noted that teams from smaller teaching hospital departments of medicine less often reported internal funding for faculty development (50% vs 74%; χ 2 = 6.8; P = .009) and
were less likely to report protected time for faculty (15% vs 49%; χ 2 = 9.0; P = .003). Perceived likelihood of success was also lower (39% vs 64%; χ 2 = 5.4; P = .02). 
Accomplishments of the 59 Teams that Reported Implementation of Faculty Development Projects
Teams reported the number of participants in their faculty development projects within defined ranges. The median range of participants trained by the 59 teams that completely accomplished implementation of their faculty development project was 10 to 19 at the longest follow-up available. Nine teams (15%) reported training over 50 individuals. By taking the midpoint of each team's reported range of participants trained, we estimate that approximately 1,415 people were trained. Teams reported that approximately 38% (N = 537) of these trained faculty were community-based teachers.
The median number of teaching skills taught was 4, and the most common teaching skills among the 59 successful teams were outpatient precepting skills (85%), general teaching principles (71%), giving feedback (71%), evaluating learners (64%), teaching in the presence of the patient (44%), and teaching evidence-based medicine (31%).
Over one third (N = 22) of the implemented faculty development projects included only lectures or small group discussions. However, 35 projects included experiential learning methods such as role-play, standardized patients, or standardized learners. Performance assessment by audio/video review or observation and feedback of real teaching encounters was included in 14 projects. Evaluation of the impact of the 59 implemented projects was limited, with 32 projects using participant self-assessments only, 2 projects giving knowledge tests, and 25 projects (42%) using ratings by learners, colleagues, instructors, or independent raters to evaluate the teaching skills of the trained participants. Twenty-five projects had a pre-post assessment, and, of these, 6 reported using a control group.
Academic Products of the 59 Successful Projects
Of the 59 successful projects, 24 teams (41%) had presented their project at their institution. Fifteen (25%) had presented at a professional conference and/or had a published abstract. Four teams had published manuscripts, two in peer-reviewed journals.
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Open-ended Responses
Major themes derived from analysis of open-ended survey questions are summarized in Table 3 . Two major barrier themes were identified that mirrored the quantitative results: competing time demands (45 comments) and lack of adequate funding (21 comments). A unique theme was change as a barrier to project planning and implementation (18 comments) . In addition to problems of turnover in their own team membership, team leaders noted major changes at the institutional level ("major institutional upheaval") and departmental and residency program level ("major program reorganization") that made completion of their project more difficult. Many of the benefits of the GIMGEL conferences related to the ability to have protected time for team building, meeting with experts, and networking.
Cost to HRSA
The total cost invested to plan, implement, and evaluate the GIMGEL teaching skills faculty development project was $1,300,000. Thus, the cost per team trained was $11,818 ($1,300,000 ÷ 110) and the cost per completely implemented faculty development project was $22,033 ($1,300,000 ÷ 59). This is a conservative estimate assuming that teams that did not completely implement at least one cycle of their project within the follow-up period would never be successful or train any faculty. In comparison, the HRSA, in fiscal year 2000, supported faculty development efforts in general medicine, general pediatrics, (examples: in addition to problems of turnover in their own team membership, team leaders noted major changes at the institutional level ("major institutional upheaval") and departmental and residency program level ("major program reorganization") (18) Lack of motivation or interest in faculty development (examples: poor motivation or interest in improving teaching skills among 1) faculty development team members, 2) institutional leadership, and 3) the targeted faculty teachers) (13) II. What is the most important benefit you, your team, or your institution has obtained from participating in the GIM faculty development project? Access to resources/materials for faculty development (25) Creation of a faculty development project by team (23) Opportunity to network (20) Increased awareness of the importance of faculty development and improving teaching skills (15) Protected time for team building (14) Increased enthusiasm for faculty development (13) III. How could the GIM Faculty Development Project have better supported you in accomplishing your project? Establishing better follow-up with a facilitator for continued coaching over time (14) Providing additional funding through grants (12) Creation of a national clearinghouse of faculty development resources (examples: website, email listserve) (9) GIM, general internal medicine.
or primary care at 45 separate teaching hospitals at a mean cost per institution of $221,254 (data provided by the HRSA). Based on our estimate of 1,415 participants trained by the successful teams, the cost to the HRSA through the GIMGEL program per individual trained by the successful teams was $918. Again, this is a conservative estimate. In fact, an additional 21 faculty development teams that had partially, but not completely, accomplished implementation of their teaching skills faculty development project reported that they had trained participants. Based on the reports of these 21 teams, approximately 580 additional faculty were trained. If these faculty are included, the cost per trained faculty was $652 ($1.3 million/1,995 faculty). If the 443 team members who participated in the national skills development conferences are included, the cost per trained faculty becomes $533. The estimated costs are also conservative in that we assumed that the responding teams ceased (rather than continued) training faculty at the end of the follow-up period.
DISCUSSION
A recent national survey reported that only 39% of teaching hospitals with internal medicine residencies have ongoing faculty development activities for teaching skills. 22 A prior study of a national dissemination model prospectively followed 12 individual facilitators who participated in the Stanford Faculty Development Program, and demonstrated that the trained facilitators were able to train additional faculty at their own teaching hospitals. 10 Our study adds a better understanding of the factors associated with dissemination and suggests that the GIMGEL program model is low cost when compared with current HRSA expenditures for faculty development initiatives funded through individual institutions. These data should be of interest to clinician-educators, faculty development coordinators, and funding agencies. Just over half of the teams attending these faculty development training conferences implemented a local project to increase teaching skills at their hospital within an average of 18 months of follow-up. Our findings not only quantify the success of the teams in implementing activities at their home institutions, but also suggest that future efforts to increase teaching skills using dissemination models should emphasize factors we found to be strongly associated with implementation, such as team meetings, team stability, protected time for team members, and some sort of funding directed toward faculty development. Unfortunately, as many of the factors associated with implementation were highly correlated and had complex interactions with the outcome, we were unable to construct multivariable models to clarify the independent effect of each factor. Also, as with any observational study, the associations we identified cannot be assumed to be directly causal. In fact, many of these factors associated with success may simply be surrogates for a general commitment to the importance of the teaching program by the department or institution, expressed both by the leadership and the selection and support of faculty members to participate.
The GIMGEL project specifically targeted communitybased teachers. These teachers may have faculty development needs that are even greater than their teaching hospital-based peers. 24 Of note, the 110 teams reported training over 500 community-based teachers through their projects. The program focus on community-based teaching and requirement that participating faculty development teams include a community-based teacher likely facilitated the inclusion of community-based teachers in the resulting local faculty development projects.
Teams from smaller departments of medicine were less likely to have participated in the GIMGEL Faculty Development project and, if they participated, were less likely to have been successful in their faculty development efforts. Because many of these smaller departments are from nonuniversity teaching hospitals, the motivation of faculty to initiate and participate in faculty development initiatives may be different. The unique needs of these smaller departments should be explored, and additional strategies for increasing faculty development in teaching skills that target these smaller departments may need to be developed.
Successful dissemination of innovative teaching practices follows an expected pattern: new teaching behaviors are introduced by prominent opinion leaders, the new behaviors are adopted at an accelerating rate, and they either stabilize or decline depending upon their functional value. 25 We have only followed these teams through completion of one cycle of their faculty development projects. Thus, the long-term sustainability of these faculty development efforts is unknown. Additional infrastructure changes at the institutional level that empower faculty development leaders over time may be necessary to sustain faculty development. 19 Specifically, supporting protected time for more frequent team meetings, a factor correlating with our teams' success, may help enhance local faculty development initiatives. Our study has several limitations. First, our measure of successful implementation was by self-report. This measure was associated with other measures of success (e.g., accomplishing project objectives), as indicated in the methods above. Second, although we were able to describe the common content, methods, intensity, and numbers trained through the faculty development activities, we have no data on the actual quality of teaching or learner outcomes of the teams' interventions, and no data that allow us to compare these teams' accomplishments to the accomplishment of other faculty development programs, such as those conducted by institutions individually funded by the HRSA. The processes and accomplishments may have been more superficial and less educationally sound, and therefore less successful in terms of teacher and learner outcomes, as compared with individually funded, more intense interventions. Third, we were unable to demonstrate the independent association of factors with the outcome because of the small sample of teams and the complex interactions of the individual factors. Fourth, we assessed costs exclusively from the perspective of the funding agency, and did not assess costs to the participants' institutions in terms of direct support, provision of protected time for faculty, or other forms of cost shifting of institutional resources. Strengths include a high response rate and relatively long duration of prospective follow-up.
The lack of stability of many teams, and institutional changes, identified in our open-ended questions at the end of follow-up, created serious challenges for many faculty development teams. Several teams noted upheavals at every level of the institutional infrastructure, suggesting an underlying instability in academic medicine.
Continued external longitudinal support and networking of teams, which were not accomplished in this national program, might enhance the subsequent success of local teams. For example, online "collaboratories" are currently being used to support research and could potentially be used to assist teams with problem solving during planning, implementation, and maintenance of faculty development initiatives. 26 Additional research and development is needed to further assess 1) team member, team, and external factors that contribute to success; 2) the relative efficacy of different models of faculty development; 3) the quality of local faculty development initiatives; and 4) the impact of faculty development programs on long-as well as short-term improvements in teacher skills, learner knowledge and performance, and patient outcomes.
